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DETAILED ACTION 

1 . Claims 1 -22 have been presented for examination. 

2. Applicant's arguments filed 7/21/08 have been fully considered but they are not 
persuasive. 

Claim Rejections - 35 USC §103 

3. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

4. Claims 1-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mittal 1 in 
view of Brock 2 in view of Browning' 1 . 

5. Referring to claim l, Mittal teaches the apparatus within a microprocessor for managing 
power consumption of the microprocessor [col. 2 lines 14-19] substantially, including: 

a. a plurality of functional units each including a corresponding plurality of activity 
outputs, for indicating when a respective functional unit is enabled [105 and 50 1 figs. I 
and 5 and col. 5 lines 40-43]. Mittal explicitly teaches that temperature, when used as an 
activity indicator, allows power consumption to be monitored. 

b. utilization assessment logic, coupled to said plurality of activity outputs, for 
assessing activity thereof to determine a current total power consumption value for the 
microprocessor [col. 5 lines 30-43 and col. II lines 54-58]. 

c. power control logic, coupled to said utilization assessment logic, for comparing 
said current total power consumption value with a threshold power value included in a 
specified power profile, wherein a select signal directs said power control logic to select 

1 As cited in the previous office action 
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said specified power profile from a plurality of power profiles that are stored within said 
power control logic [col. 5 lines 30-43 and col. 1 1 lines 54-58]. Although a select signal 
is not explicitly taught, Mittal teaches engaging one of a plurality of power modes (i.e. 
power profile) in response to the utilization (i.e. power consumption) being greater or less 
than a threshold value. In order to trigger this response, it is obvious if not inherent that a 
signal would have to be generated in order to select the appropriate power mode. In 
addition, because the mode controller (107/502) initiates the change between a normal 
and reduced power mode without any explicit teaching of loading the power mode 
settings (i.e. power profile) from outside the mode controller, it is interpreted that the 
power profiles selected by the power control logic are selected from profiles stored 
within the power control logic. 

d. a power consumption controller, coupled to said power management logic and 
said plurality of functional units, for engaging power reduction mode if said current total 
power consumption value exceeds said threshold power value [abstract and col. 5 lines 
25-29]. Because the activity monitor and mode controller compare the power 
consumption value with a threshold value, selects a power mode in response to the 
comparison and engages that power mode, it is interpreted that the activity monitor and 
mode controller comprises the utilization assessment logic, power control logic and 
power consumption controller as they perform the same functions. 
Although Mittal teaches using a measured temperature to represent the activity level for 
the purpose of monitoring power consumption, it is unclear as to whether or not the temperature 

2 As cited by applicant in the IDS received 10/19/06. 



Application/Control Number: 10/646,988 Page 4 

Art Unit: 2115 

is measured at each functional unit which would then be output as current activity information to 
their respective activity monitors, or if the temperature is measured at a central location to 
determine the "overall power." Because Mittal is concerned with independent control over each 
functional unit [fig. 5 and col. 1 1 lines 22-25 and 34-36], one would believe that the temperature 
would be measured at each functional unit in order to maintain individual control over "a 
particular functional unit 501" but suggesting that measuring a substrate temperature to 
determine "overall power" [col. 5 lines 40-41] seems to suggest otherwise. Brock teaches 
measuring temperature both globally and at individual processing elements for the purpose of 
controlling the processing elements individually or as a whole [col. 4 lines 4-14 and col. 7 lines 
7-14]. It would have been obvious to one of ordinary skill in the art at the time of the invention 
to have each functional unit output its own temperature (i.e. current activity information) to their 
respective activity monitors, because it would allow the Mittal system to maintain independent 
control of the functional units while still limiting operation of each functional unit based on 
availability of power heat generation, etc. . . as taught by Brock [abstract]. 

Although Mittal implicitly teaches a select signal for selecting between power modes, it 
is not explicitly taught to have a select signal for selecting one of a plurality of power reduction 
modes to be engaged if the current total power consumption value exceeds said threshold power 
value. Browning teaches selecting a power mode from a plurality of power modes including a 
plurality of power reduction modes [figs. 6 and 7 and cols. 5-7 lines 64-8]. To summarize, 
Browning teaches having multiple temperature thresholds and initiating a power mode based on 
the current temperature. For example, when the temperature or power consumption of a 



3 As cited in the previous office action 
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processor is below threshold Tl, the processor enters a first high power/performance state. 
When the processor temperature or power consumption is above threshold Tl but below 
threshold T2, the processor enters a second power/performance state that is lower than the first 
high power/performance state. Finally, if the temperature or power consumption of the 
processor is above threshold T2, the processor enters a power/performance state that is even 
lower than the second power/performance state. 

It would have been obvious to one of ordinary skill in the art to include the plurality of 
reduced power states and to generate a selection signal to select one of the reduced power states 
to be engaged by power control logic and power consumption controller (i.e. activity monitor 
and mode controller), because it would obviously introduce varying degrees of performance 
throttling based on necessity, thus optimizing system performance. In particular, supplying just a 
single lower power mode does not optimize system operation. For example, if running a 
processor at a maximum rate and the temperature begins to overheat just slightly, an aggressive 
power reduced mode may not be necessary. By including a reduced power mode that is not as 
aggressive, power consumption and temperature can be reduced while still providing substantial 
performance. On the other hand if running the same processor at the same maximum rate and the 
processor begins to experience substantial overheating, the same aggressive power reduced mode 
would be necessary to rapidly reduce the temperature and power consumption at the expense of 
performance to prevent imminent damage to the processor circuitry. By providing varying 
degrees of performance, the system can maintain optimal performance given its current operating 
environment. 
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6. Referring to claims 2-6, applicant(s) numerous definitions of a "functional unit" (claims 
2-6) is construed to be an admission that the criticality does not reside in the type of "functional 
unit" utilized and hence obvious variations of one another. Mittal explicitly teaches a functional 
unit as being a functional unit as being a cache [col. 7 lines 43-50, col. 10 lines 52-59 and col. 1 1 
lines 54-58]. Not accessing a cache is interpreted as disabling the usage of the cache. In 
addition, Mittal teaches that branch predictors and floating point units also consume substantial 
amounts of power just like cache memories [col. 2 lines 25-31 and col. 3 lines 5-8]. 
Furthermore, Mittal teaches reducing the rate of instructions [col. 3 lines 14-17]. It is interpreted 
that the instructions would be issued to an execute unit. 

7. Referring to claims 7 and 8, Mittal teaches reducing a voltage and/or clock frequency 
[col. 5 lines 1-4]. 

8. Referring to claim 9, this is rejected on the same basis as set forth hereinabove. 
Furthermore, Mittal teaches assessing the activity of individual functional units [fig. 5 and col. 
11 lines 38-39 and 54-58]. 

9. Referring to claim 10, Mittal teaches a control bus coupled between power management 
logic and power consumption controller [109 fig. 1 A and 507, 508 fig. 5, col. 1 1 lines 54-58 and 
col. 12 lines 10-16]. In particular, Mittal additionally teaches that power coordinator can adjust 
the power modes between the functional units based on if utilization exceeds a threshold. 
Therefore the connection between the power coordinator and the activity monitors and power 
controllers are interpreted as control buses. 
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10. Referring to claims 1 1 and 12, Mittal teaches sending commands over a control bus to 
instruct power consumption controller to control the power consumption of either an individual 
functional unit or all functional units [fig. 5 and col. 5 lines 25-40 and col. 12 lines 28-41]. 

1 1 . Referring to claim 13, this is rejected on the same basis as set forth hereinabove. 

12. Referring to claim 14, this is rejected on the same basis as set forth hereinabove. Mittal 
teaches the apparatus and therefore teaches the method performed by the apparatus. In addition, 
Mittal further teaches prescribing a power profile to the device [col. 5 lines 43-61]. 

13. Referring to claims 15-22, these are rejected on the same basis as set forth hereinabove. 

Response to Arguments 

14. In the REMARKS, applicant argues in substance that, Mittal, Brock and Browning teach 
monitoring temperature rather than power. In doing this it is argued that power consumption 
may only be inferred rather than being explicitly indicated. Because temperature measurements 
are made, applicant further asserts that Mittal and Brock, in particular, are directed towards 
temperature control rather then power control as claimed. 

15. In response to applicant's argument, Mittal explicitly teaches a system for primarily 
reducing power consumption, not temperature control [col. 1 lines 5-10, 21-27 and col. 5 lines 1- 
4]. Even though it is taught that heat is a byproduct of power usage [col. 1 lines 14-16], this 
should not be misinterpreted to suggest that temperature control is the primary objective of 
Mittal. 

Mittal further teaches that power consumption can be monitored by measuring 
temperature [col. 5 lines 40-43]. Although the measured temperature is not measured in Watts as 
argued by applicant, the features upon which applicant relies (i.e., a value indicative of power 
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consumption being measured in Watts) are not recited in the rejected claim(s). Although the 
claims are interpreted in light of the specification, limitations from the specification are not read 
into the claims. See In re Van Geuns, 988 F.2d 1 181, 26 USPQ2d 1057 (Fed. Cir. 1993). Rather 
the claims broadly define the value of the activity outputs provide an indication of power 
consumption and is silent with respect to the unit of measurement relied upon. Clearly Mittal 
explicitly describes the temperature measurements as representing power consumption [col. 5 
lines 40-43]. 

Even if examiners interpretation of applicant's claims were deemed inappropriate and 
that the scope of the claims does not permit any other forms of measurement other than power 
measurement in Watts, the fact that Mittal still suggests that it is desired to monitor power 
consumption [col. 5 lines 40-41] still makes it obvious to modify the Mittal system to measure 
power consumption rather than temperature because what is a more obvious way of measuring 
power other than measuring the actual power. Thus it would have still been obvious to a person 
of ordinary skill in the art to try measuring the power consumption by measuring the actual 
power consumption (rather than by measuring temperature), as a person with ordinary skill has 
good reason to pursue the known options within his or her technical grasp. 

Conclusion 

16. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
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the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MARK CONNOLLY whose telephone number is (571)272-3666. 
The examiner can normally be reached on M-F 9AM-5PM. 

If attempts to reach the examiner by telephone arc unsuccessful, the examiner's 
supervisor, Thomas C. Lee can be reached on (571) 272-3667. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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